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Comparative Costs of Home-Produced and Commercially
Produced Bread and Rolls
EDNA B. SNYDER 1
Departm ent of Hom e Economics

During the last century the character of household production 2 has
undergone significant changes . There has been a gradual transfer of production, particularly of material goods, from the home to outside agencies.
Continually greater emphasis is being placed upon activities involving
management and marketing or the assembling of goods so that they are
available at the time, in the place, and in the combinations desired .
To state it another way, the problem of the homemaker is becoming
one of selection of goods rather than one of expenditure of time and
labor for their production. Various influences have operated to bring about
this change. Some of the influences which have been particularly effective
are improved transportation faci lities; the trend in population from rural
;,reas to cities; the removal of households from convenient sources of raw
materials into multiple dwellings where supplies, space, and facilities for
production are limited; increase in number and availability of commercial
products; regular money income; decrease in size of families, which tends
to reduce the economic need for home production; increase in transportation
facilities with a resultant increase in trade; and convenient standardization
of such commodities as food, clothing, and household furnishings.
Doubtless, as long as families desire to li ve in independent households,
certain forms of household production will continue, as a result of factors
that limit the time or distance between production and consumption.
Certain other kinds of production which can easily be delegated to outside agencies will consistently furnish problems of choice to the homemaker
as they involve consideration of such elements as comparative quality,
time and labor required for production, availabi lity of commercial goods,
pressure on money income, desire for a greater amount of time for leisure
activities, enjoyment or satisfaction in production, and the market value
of her time.
If we assume that "a thing costs us what we must give up to obtain
it," then the saving from household production or the cost of the housewife's labor must be compared to the salary or wage she could earn in a
paid occupation. The percentage of women whose abilities or training
fit them for professional work is small. Outside employment for married
women is often out of the question, because of factors such as lack of
avai lable work, community attitudes, or home responsibilities wh ich make
1

The writer w ishes to acknow ledge the assistance

give n by the

Nebraska Ag ri cul tura l Extens ion

Se rvi ce an d by th e women who cooperat ed in thi s stud y.
'..I " Househo ld productio n" as used here is int e nded to co nfor m to
the defi niti o n gi ve n by Reid ,
Economics of H ousehold Production: " those unpaid acti vities which are carried on by a nd for the
mem bers of the house ho ld, whi ch ac ti vities mi ght be rep laced by ma rke t goods or paid se rvices if
circumstances suc h as inco me , market co ndi tio ns, and persona l inclinations
de legated to so meo ne o utsid e the hou se hold gro up ."

permit
·

the

service

being
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such an arrangement impossible. In spite of the rather prevalent belief
that the increased mechanization of housework has made it less interesting
than formerly, outside work available to the untrained woman is likely
to be highly mechanized and poorly paid. 3 It would appear that a considerable portion of the economic contribution of the housewife to the home
must at present and for some time to come be made through the use of
her own time to produce savings by means of production in the home.
Furthermore, any additional values to family welfare which might result
from household production would probably be lost if such activity were
not economically sound. Clearly any form of household production is
economically sound if no alternative activity can be found which pays as
well. It therefore follows that in making a decision as to what to make,
the housewife should have available information on those forms of production which yield the greatest savings. By a cost comparison, it is
possible to confine production to processes where savings are greatest and
to avoid those where little or none occur.
It is recognized that the goals of household production differ from
those of commercial agencies, since in the former emphasis is placed upon
outgo or expenditure and in the latter upon income, that household production is affected by values other than economic, and that a homemaker
is not paid in money. Because of these differences, any study of costs of
household production 1s involved with difficulties, and conclusions may
be open to question.
PURPOSE OF STUDY

At present there is little definite information available regarding actual
costs of various kinds of household production. One of the most recent
studies dealing with the costs of home-produced bread is that by Muse
and Liston,4 of the Vermont Agricultural Experiment Station. This study
was undertaken for the purpose of gaining information regarding the
possible economy of home production of whole-wheat 5 and white bread,
including rolls.
Bread is one 0£ the commodities whose production is being gradually
shifted to commercial agencies. From 1933 to 1935 the per-capita production of commercial bread, rolls, and coffee cake increased over 9 per
cent and that of prepared flour 20 per cent. A 15 per cent increase has
been estimated for the period between 1935 and 1937. Bread is the most
widely used baked product, the ingredients are more nearly standardized
than for other baked products available through commercial agencies, and
it is one of the most convenient and economical sources of energy. In
spite of its universal popularity, figures show that the per-capita consumption of wheat flour in the United States has steadily declined since the
3 Fro m 1890 to 1930 gai nfu l occ upations among marri ed w o men i ncreased from 4 per cent to 11 .7
re r ce n t. Kyrk: Economic Problems of the Fam il y, 1930 .
4 Marianna Muse and Ma rga re t L. Li ston , Rela tiv e eco no m y of ho useho ld pr od uct io n and of pur chases of wh i te bread, Ve rm ont Ag r. Exp . St a. Bui. 39 2 , 1933 .
6 The term " w ho le wh ea t" is used here to in cl ud e both wh o le wheat and graham in accordance
with a Federa l regul at io n whi ch makes the terms i nterchangeab le-t he product to inclu de all o f the

co nstitu em s of the clea ned grain .
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beginning of this century as a result of a decrease in the use of bread.
However, since 1933 there has been a slight upturn which may be related
to the "depression" years with the necessity of purchasing less expensive
foods. There are no figures available at present to show just how much
of the total consumption of flour should be charged to home-baked products. According to the 193 1 census over 105 million barrels of wheat
flour were consumed in the United States. Of this, somewhat over 2 per
cent was used for macaroni and allied products and 34 per cent by
bakeries having a yearly production value of $5,000 or over, leaving over
60 per cent to be distributed among small bakeries and other consumers
of flour, a considerable portion of which was undoubtedly used in individual households. There are indications that home baking increased
during the "depression" period. In some localities in Nebraska the sale
of wholesale bread products declined, but the drop may have been due
to an increased use of chain-store products rather than to an increase in
home production.
Only direct costs of household production, which include costs of
ingredients, fuel, and time required, are considered in this investigation.
There are no transportation costs. Obviously there are certain fixed overhead costs, as for space and equipment, but since these costs have already
been incurred they may legitimately be ignored. The costs of home-produced bread are therefore estimated in terms of cost of materials and
fuel, plus the housewife's time. These costs are compared to retail prices
of commercial products available for purchase, which include a summation
of costs of such items as materials, fuel, wrappers, direct labor, shop
expense, administration, promotion and distribution, and deterioration
of product. If transportation of a commercial product from the source
to the home involves expense, there is an additional cost which must be
added to the retail price. In evaluating results, other factors such as
availability, relative nutritive value, and physical qualities are considered.
While our knowledge of the relation of palatability to the utilization of
food by the human body is limited, we do know that consumption is
affected considerably by the former. Therefore bread cannot be compared on the basis of nutritive value or cost alone.
METHODS OF INVESTIGATION

The method used in this study was a combination of survey and laboratory study. A preliminary survey was made for the purpose of securing information regarding the baking practices of women in the state,
such information to be used as a guide for more detailed study. The areas
of the state used for the survey were selected on the basis of types of
farming represented in the state 6 and should therefore be fai rly representative . They include both farm and town families. Through the assistance
of agricultural extension workers, the information was secured by means
6

L. F. Garey, Systems of farming and possible alternatives in Nebras ka, Nebr. Agr . Exp . Sta .

Bui. 307, 1937.
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1.-Baking practices of Nebraska women.
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Group and
number of
women
Group
320
Group 2 4
497
Group 3 5
3 11
Group 4 6
172
For all groups
1300

Women who baked

1

Women who baked 2
Coffeecake
Whole
and rolls
White
wheat

All

Part

None

P.ct.

P.ct.

P.ct.

P.ct.

P.ct.

P.ct.

33.8

60.6

5.6

91.7

42.1

51.3
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Women who purchased bread
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All
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P.ct.

P.ct.

P.ct.

8.5

88.7

2.8
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48.4
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47.9

47.6

4.5

95.3

51.5

63.3

162

8.6

90.2

1.2

40.1

55.8

4.1

95.8

56.4

81.8
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87.4

5.8
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Two bakings per w eek was the predominant practice.
2 Seventy-five per cent of the women w ho baked all bread and 60 per cent of lhose who baked
part reported baking whi te bread most frequently.
were made before hot weather. Most women used more than one kind of fuel, :111d cobs and wood were p redomina nt fuels used.
3 Northeast Nebraska.
1 Lancas ter county and nei ghbori ng areas .
G Southeastern counties .
0 South-central counties.
1
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of questionnaires and included such items as residence, tenancy, family
composition, availability of commercial bread, and kinds of bread produced at home or purchased.
Following the preliminary survey, six counties were selected for detailed study, namely: Otoe and Cass in the eastern general farming area
where records were kept during April, May, and June, 1935; Thayer in
the southern grain and livestock area, where records were kept during
March and April, 1935; Logan in the range livestock and Lincoln in the
cash grain and livestock areas during May, June, July, and December,
1936, and January, 1937; and Dodge county in the eastern general farming and meat production areas, during May and June, 1937. The women
were called together in groups by the county home extension agents. The
research worker presented the study, explained the forms on which records
were to be kept, and instructed the women with regard to their use. The
forms provided space for information on economic status of the home as
well as detailed records of the kind, amount, and costs of ingredients,
the amount and cost of fuel, and the time required in making bread and
rolls. If ingredients were produced at home, the cooperators were requested to record the price that would have been obtained if the product
had been sold, in case there was a market. Suitable scales were provided for
weighing the ingredients used in bread as well as the baked product. They
were also asked to keep a two-weeks record of all bread purchased, including kind, cost, weight in wrapper, and actual weight.
In order that a comparison of nutritive quality of bread from different
sources could be made, information from commercial bakers was obtained
as to the ingredients used in their products. The types of bakers chosen
ranged from a high-class specialty shop to those producing low-priced
bread.
RESULTS OF PRELIMINARY SURVEY

Information regarding the baking practices of the women who cooperated in the preliminary survey is shown in Table 1. A total of 1,300
women reported. Of those reporting, 68 per cent lived on farms, and
among these owners and renters were about evenly divided . Almost 95
per cent of the women who reported baked bread and 38 per cent baked
all of the bread used. Almost twice as many women baked white bread
as baked whole-wheat and in all groups the frequency of baking white
bread exceeded that of other kinds. Two bakings of bread per week was
the predominant practice in all the groups, and the most frequent reasons
given for baking were economy and superior quality. There was little
relationship between baking practice and residence or tenancy. A somewhat greater number of women who purchased all of the bread used lived
in town and a greater number were also owners. Of the women who
purchased bread, only 8.5 per cent purchased all of the bread used.
Commercial bread was available from either groceries and bakeries or
both and was purchased from both sources. Only a small percentage of
women lived a distance greater than ten miles from the source of purchase .

8
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Most of the women used more than one kind of fuel. Corncobs and
wood were used by 70 per cent of the women reporting. Coal and kerosene were used more frequently than gasoline or gas and a negligible
number used electricity. In general, the baking practices of Nebraska
women in different farming areas were found to be simi lar.
RESULTS OF DETAILED STUDY

In general, there were similari ties in residence, tenancy, and other background factors between the preliminary group and the women who cooperated in the detailed study. Seventy per cent of the women reporting
lived on farms but owners predominated over renters in all groups except
Otoe county. The average size of household was 4.24 persons. Both
bakeries and groceries were available sources of commercial bread and in
TABLE

County

Cass
Dodge
Lincoln
and Logan
Otoe
Thayer
All

2.-Baking practices of women who kept detailed records.
N umber
of women

W omen w ho baked
Part
No ne
All

Max.

Bread used per week
Min.
Med.
Av.

P.ct.
75.0
71.4

P.ct.
20.0
28.5

P.ct.
5.0

L bs.
20
24

L bs.

20
7
27
14
8
76

62.9
64.3
62.5
67.1

26.0
28.5
37.5
26.3

11.1
7.1

33
15
20
33

4
2
4
2

6.5

3
5

L bs.
7
8

L bs.
8.6
11.4

10 .5
7

11.6
8.1
11.3
10.3

9
8

NoTE: None made spec ial trips to tow n for bread. T he roads were dirt, gravel, and paving. Nine
women used dirt roads entire ly. Th e distance fro m so urces where bread co uld be purchased ranged
from 1¼ to 14 mil es. Sources of bread were ba keri es and groce ri es.
No sig nifica nt seasona l va ri atio n in ba kin g prac tice was sho wn by the recor<ls.
Over 60 per ce nt used cobs and wood, toget her or sepa rately, for fu el, and 35 per cent purc hased
all or part of the fuel used.

case were special trips necessa ry for the purchase of bread . The family
preference was predominantly in favor of home-made bread, as was the
opinion regarding keeping quality. Economy and superior nutritive
quality were again the predominant reasons given for making bread at
home. There was no significant seasonal variation in baking practice. Only
a small percentage lived a distance greater than ten miles from a source
where bread could be purchased.
Table 2 shows the baking practice of the women who kept detailed
records. Here again, as was shown in the preliminary study, over 90 per
cent of the women baked all or part of the bread used. The median
weight of bread u sed per week was eight pounds and the average 10 ¼
pounds. The weight ranged from 2 to 33 pounds .
The ingredients used per pound of bread were tabulated. More women
(73 per cent of those baking) used water than milk. Since milk is a farm
product, a wide use of it as the liquid in bread might be expected. However, the sale of crearn is often an important source of farm income, and
no
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the skim milk is sometimes fed to animals. Lard was used exclusively as
shortening except in a negligible number of cases where butter was used
for rolls. In a few instances no shortening was recorded. About the same
number of women used compressed yeast as used dry yeast. Frequently
both kind s were used and a relatively small number used a "starter." 7
There was considerable variation in the proportions of ingredients
used, even by the same woman in different bakings. In some bakings
where milk was used, the amount of milk in proportion to flour was too
small. Apparently some water was used which was not recorded. Using
the median quantities of ingredients, which is generally close to the
average, a typical formula for bread as made by Nebraska women was derived.8 The formula is as follows:
Liquid
Flour
Lard
Sugar
Yeast

Ingredients per pound of bread
½ cup
¾ pound
½ tablespoon
½ tablespoon
¼ cake (dry or com pressed)

A small number of women made whole-wheat bread and none made
whole-wheat entirely. The proportion of whole wheat to white flour in
the bread formula varied considerably, the percentage of whole-wheat to
total flour used ranging from 4 to 36. As would be expected there was a
wide va riation in the amount and kind of ingredients used in rolls.
In Table 3 are shown costs per pound of ingredients of homemade
bread as shown by the records . The costs are grouped according to kind
of bread and to the liquid used. Of the total number of bakings of loaf
bread, only 10.9 per cent were of whole wheat. The cost of ingredients 9
for loaf bread made with milk was greater than that with water but costs
were also affected by ingredients other than milk. The costs for wholewheat bread varied only slightly from those of white bread, depending
upon the percentage of whole-wheat flour used. The retail price per pound
of whole-wheat is generally greater than that of white flour. The greatest
savings per pound in home baking was in Thayer county, where no milk
was used for loaf bread. In most cases "starter" was used in place of commercial yeast, and wheat was exchanged for flour-thus eliminating the
processing tax then in force.
The chief factors affecting the cost per pound of bread were: cost of
flour, the kind and proportion of yeast, and the kind of liquid used. The
cost per pound of flour tended to be less when purchased in 48-pound bags,
the predominant practice of all women who baked regularly but did not
exchange wheat for flour. Variations in the kind and amount of such
7

"Starte r " is a portion of the sponge that is saved to start the fermentation of the next ba kin g

of bread.
The median is u sed to avoid errors from ext remely hi gh or low values.
9 It was not possible to determine from the records whether the mi lk used was whole or skim
mi lk . In some cases the cost g iv en was sufficiently hi g h for who le mi lk . In these cases the women
lived i n town. However, the top milk may have been rem oved, and that remaini ng used in bread
making.
8
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ingredients as fat, sugar, eggs, fru it, and nuts caused considerable variation
in the cost per pound of rolls. The rolls listed in the table are those
where specially prepared dou gh was u sed.
T ABLE

3.- Costs of ingredients (per pound 1 ) of home-produced bread to
Nebraska women fo r all groups.
White Joa[
Milk

Maximum

Cts.
5.52

Whole wheat Joa[

White rolls

Water

Milk

Water

Milk

Water

Cts.
5.50

Cts.
6.40

Cts.
5.60

Cts.
11.20

Cts.
18.02-10.0

Minin1um

3.00

2.00

3.52

2.40

3.60

3.8

Median

4.5 8

3.00

3.89

3.48

6.45

5.5

Average

4.46

3.22

4.45

3.44

6.74

6.172-5 .63

Tota l num ber of ba kings: whi te loaf wi th mil k, 29; white loaf wi th water, 126; w ho le wheat
loaf with mil k, 7; whole wh eat loaf with w ater, 12; whi te ro ll s wi th mi lk, 7; whole wheat ro ll s w i th
mi lk , l; w hite roll s wi th water, 20.
2 With raisins.
1

TABLE

4.-Cost of fuel per pound of home-produced bread to Nebraska
women. 1

Maxim um

Natura l gas

Gasoline

Cts.
1.25

Cts.
.65

Cts.
.3 4

Kerose ne

Cobs

Coal

Electricity

Cts.

Cts.
.90

Cts.
1.37

1.00

Minimum

.59

.50

.1 0

.22

.2 9

Mediaa

.74

.58

.1 8

.38

.49

Average

.83

.5 7

.20

.4 8

.52

1 Over 70 per cent of the wom en used the stov e for ot her purp oses than ba ki ng bread . Over 60
per ce nt used cobs o r wood, together or sepa ratel y; 35 pe r cent purchased all o r par t of the fuel used.
No data were given on cos t of wood. We ight of ba kin gs with natural gas ra nged fro m 2.81 to 6.25
pounds;. gasoline , 6 to 8 pound s; coa l, 4.5 to 7.3 pound s; cobs. 5. 25 to 13 .75 po unds; kerosene, 3.25
to 10 po un ds.

In Table 4 is shown th e fuel cost per pound of baking bread. The
data included in the table are those from records where actu al amounts
and costs were given. Some of the women gave estimates of the cost of
fuel. These were obviously erratic and were th erefore di sca rded. Seventy
per cent of the women reporting used th e stove for other purposes than
baking bread, such as cooking other foods and heating water. Where fuel
is produced on the farm and used for purposes other th an baking, the
cost for baking bread is negligible. The m ax imum cost per pound for fu el
was the cost for electric energy, and the other fuel costs were in descending
order (med ian values) as follows: natural gas, gasoline, coal, corncobs,
kerosene. Obviously th e size of baking affected the cost per pound. Even
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when these figures can legitimately be charged to the baking of bread the
costs given in the table should be considered only as indications. Variations
in fuel rates, differences in the construction and operation procedures that
affect efficiency of ovens, and the limited number of bakings studied must
be taken into account.
TABLE

5.-Time used by Nebraska homemakers in preparation and attention given to bread during baking.1
W eight of bread

Tim e per baking

Time per pound

Pounds

Minutes

Minutes

10.75
2.80
6.50
4.5 4

45.0
15 .0
25.0
28.7

12.50
1. 80
3.45
5.22

14.00
3.25
6.50
4.75

55 .0
14.0
35.0
32.5

11.20
1.00
4.75
5.00

10.00
2. 80
7.38
4.68

50.0
20.0
30.0
31.3

11.00
2.50
3.70
5.31

Average

18.00
3.50
6.00
4.79

60.0
15.0
34.5
34.5

13.00
1. 80
4.45
4.29

Dodge
Maxim um
Minimnm
Median
Average

12 .00
3.50
8.25
5.28

75.0
20.0
30.0
40.7

17.10
2.00
4.00
6.41

18.00
2.80
6.60
4.76

75.0
14.0
3 1.0
33.3

17.10
1.00
4.50
5.40

County
Thayer
Maxim um
Minimum
Median
Average
Cass
Maximum
· Minimum
Median
A verage

Otoe
Maximum
Minimun1

Median
Average
Lincoln and Logan
Maximum
Minimum
Median

All counties
Maximum
Minimum
Median
Average

11 For bakings between si x and seve n pou nds, the predomin ant wei ght of bakin gs, the time per
pou nd ranged from 2.3 to 10 minutes with a medi an of 5.5 minutes.

Table 5 shows the time cost of making bread in Nebraska homes. All
of the bread was mixed by hand. The median and average weights of
bread per baking were similar, or between six and seven pounds. The
median time used per baking for all groups in preparation of bread was 31
minutes and the average 33.3 minutes. The median time per pound of
bread for all groups was 4.5 minutes and the average 5.4 minutes. Obviously the time used per pound was less for large bakings. The time used

12
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in making bread as recorded might appear to be unreasonably low. However, the women were asked to record only the time used in handling or
caring for the bread. The time used for clearing up and washing utensils
is difficult to determine since they are frequently cared for along with other
utensils used in food preparation. According to these figures ( using the
median which is close to the average time per baking) the time per week
for household production of bread would be somewhat over an hour for two
bakings per week, the predominant practice of the women cooperating.
On the basis of six- to seven-pound bakings (the median and average
weights per baking) the time per pound ranged from 2.3 minutes to 10
minutes with a median of 5.5. The time for two seven-pound bakings
would be 1.28 hours per week, based on the latter rate.
TABLE

6.-Weights and costs of bread purchased by homemakers during a
two-week period.
Weight per loaf
White

Maximum

Oz .
32.00

Whole wheat
Oz .
32.00

Cost per pound
White

Whole wheat

Cts.
10.60

Cts.
10.00

Minimum

15.00

16.00

5.00

5.00

Median

17.00

24.00

8.90

6.60

Average

18.47

21.50

8.82

7.55

Table 6 shows the number and weights of loaves and the costs per
pound of bread purchased during a two-week period by the women cooperating. There was considerable variation in the weights of loaves purchased . 10 The lowest-priced bread was obtained from chain stores where
the distribution cost might reasonably be expected to be less than that of
other bread bought at retail, since the wholesaler and retailer are the same
and the bread is delivered in large lots directly to the individual retail
stores. Other factors such as quality and kind of ingredients may, however,
enter into costs. The maximum cost of white bread was 10.6 cents per
pound and the median 8.9 cents. White bread was somewhat more expensive on the basis of weight than was whole-wheat, but the cost per
loaf was higher for the latter. Most of the bread was purchased from
grocers rather than from bakeries. Only five women purchased rolls and
the cost ranged from 10 to 30 cents per pound for fancy pecan rolls.
·w ider variation occurred in the cost of rolls than for loaf bread, as was
also the case for rolls made in the home.
The laboratory investigation included the preparation and baking of
bread with various fuels by a standardized procedure which was adaptable to home use. The stoves included used gas, electricity, gasoline, and
1 0 The Nebraska law requ ires that the weight in pounds or fractions of a pound of commercia l
loaves of bread be not Jess tha n ½, I, l ½, or exac t multi ples of one pound.
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kerosene. The gasoline stove was of the pressure type and the kerosene of
the long-chimney type. All were of recent construction and recognized
makes. The gas, electric, and gasoline ovens were insulated, the two
former having thermostatic control. A household oven thermometer was
used in the gasoline and kerosene ovens to check temperatures. The
capacity of the ovens was similar. The electric oven had upper and lower
units of 1500 watts each with a baffie over the lower unit and was
operated with the vent open.
The gas used was natural gas having a heating value of approximately
1000 B. t. u. per cubic foot. The gas volume was measured by a 10-light
wet test meter. The electric energy was measured by a type HC Sangamo
watt-hour meter. The gasoline used in baking was measured by detaching
and weighing the fuel tank before and after each baking. The pressure
in the tank was kept constant for each weighing. A torsion balance was
used for weighing-with weights to 1/ 16 ounce. The kerosene was
measured as follows: the tank was removed and a mark was established
in the pan which supports the tank and from which oil flows to the
burners. At the beginning of each baking the pan was filled to the mark.
At the end of the baking period it was again filled to the mark from a
weighed container. The weight of the oil required to fill the pan to the
mark at the end of the baking was equivalent to that used for baking.
Preliminary to the laboratory investigation a formula and method were
developed for making bread. The objectives of the preliminary work were
the development of a formula and method which would ( 1) produce
bread of desirable characteristics, (2) which could be repeated with
comparable results in the laboratory, and which (3) was adaptable to household use. Flour from different sources was used in the preliminary work,
including that from several Nebraska mills and one nationally advertised
product. Dry and compressed yeast, sweet and sour milk, buttermilk, and
water were used for liquid. Proportions of fat, sugar, and yeast were
varied, as well as methods of manipulation. For the whole-wheat bread,
various proportions of whole wheat to white flour were tried, as well as
differences in manipulation of ingredients. Some differences in the quality
of the baked bread resulted from the variations in ingredients, but since
the study is primarily a cost study, a discussion of differences will be
omitted except to note the method of combining ingredients for whole-wheat
bread. With the whole-wheat flour used in this investigation it was found
that when the "sponge" was made with the whole wheat and the white
flour added to make a stiff dough, a more desirable product resulted than
when the "conventional" procedure was used, i. e., a sponge with white
flour and whole wheat added to make a stiff dough.
As a result of the preliminary work the following ingredients and
method of mixing were adopted for use in the laboratory.11 The formula
and method present no significant departures from other basic formulas
for bread made with general-purpose flour. The white flour used was a
general-purpose flour, purchased from a Nebraska mill in barrel lots and
was stored at low (45 °F.) temperature to prevent changes in flour char-
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acteristics. The whole-wheat flour was from the same mill and was a
finely ground product. The fat used was an open-kettle-rendered lard purchased in five-pound lots and stored in an automatic refrigerator. Lard was
chosen because it is one of Nebraska's important products, gave good
results, and was the fat used by the women who co_operated. Furthermore,
its use at least in part was reported by commercial bakers who gave information in Nebraska. Compressed yeast was used because of convenience and uniformity. Other ingredients were purchased from a local
grocer. While bread made with water is less nutritious and differs somewhat in physical quality from that made with milk, it is desirable in
quality, convenient, and economical and results were easy to reproduce.
Water was therefore used as the liquid in the tests to obtain fuel costs of
baking. The following formula per loaf of bread was adopted for use in
the laboratory:
For white loaf bread:
14 ounces sifted flour (approxim ately)
8 ounces liquid 12
½ ounce lard

For wh ole wheat bread:
8 oun ces w hole wh eat flour
6 ounces w hite flour
½ cake compressed yeast

½ ounce sugar
¼ ounce salt
½ cake compressed yeast
¾ ounce lard for pans
The water was boiled and the lard, salt, and sugar added to the hot
liquid. The temperatures of ingredients were kept between 80 ° and 85 °F .
\Vhen cooled to the desired temperature, the yeast was crumbled and
added. When the yeast was well mixed, one-third of the flour was added
and the batter beaten until smooth, with a wooden spoon. The "sponge"
was allowed to stand for one hour in a covered container in the proofing
oven. 13 As much of the remaining flour was added as could be manipulated
with a spoon. The mixture was then turned onto a board, the remainder
of the flour added and the dough kneaded by hand until smooth and
elastic. The entire time required for the process of mixing was about 10
minutes. The dough was placed in a lightly greased covered container
and allowed to rise in the proofing oven until a dent from pressure remained in the dough, or about one hour. Following this, the dough was
gently kneaded on the board and shaped into a loaf slightly rounded on
top and placed in a greasedpan 9 ¼ inches by 5 ¼ inches at the top,
4 inches by 8 inches at the bottom, and 5¼ inches deep. The pan gave
ample room for the dough to expand. It was placed in the proofing oven
where it was allowed to rise until the volume had doubled, or about one
hour. The "dent" test was used here also. For whole-wheat bread the
same procedure was used; the sponge was made with the whole-wheat
l1 Pans of tin , aluminum , and g lass of the sa me capacity
w ere used . Di ffe rences in fuel
q ua lity w ere no t g reat e noug h to be of significance.
The ba ked loaf we ighed app roxi mately
o ne fourth pounds.
12 When m i lk w as used as li q ui d the w eigh t of liqui d was kept constant and th e amount
wa.s decreased s\ightly to compe nsate fo r the so li ds in milk .
13 Proofing was done in an insulated ove n wh ich woul d mai n ta i n the requ ired temperatu re

costs or
one aad
of flour
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flour and the dough was made stiff with the white. One-loaf, two-loaf, and
six-loaf bakings were made. For two loaves the formula was doubled, for
six loaves it was multiplied by six.
The bread was baked for 45 minutes in a preheated oven at temperatures
which were found correct for different ovens. Since the electric oven was
pre-heated with the top unit "on ", thus storing considerable heat in the
unit, the thermostat was set at 400 °F. in this oven. In the gas ovens the
thermostat was set at 450 °F. For one and two loaves it was necessary to
reset at 350 °F. after the first 15 minutes. A household thermometer was
used in t he gasoline and kerosene ovens and the heat controlled by
TABLE

7.-Co·sts per pound of loaf bread as affected by liquid used ( full
costs not included).
\1/ater

Bottled
whole
milk

Bottled
skim
milk

Bu lk
skim
milk

Powdered
skim
milk

White

Cts.
3.83

Cts.
5.48

Cts.
4.50

Cts.
4.20

Cts.
4.28

Whole wheat

4.87

6.52

5.52

5.22

5.32

Kind of bread

Whole milk is figured at 9 cen ts per quart, sk im milk (bottled) at 4 cents per quart, skim milk
(bulk) at 10 cents per ga llon, powdered skim milk at 15 cents per pound.
1

regulation of the Bame as determined by preliminary tests. It was attempted to keep the temperature as near 400 °F. as possible in these ovens.
For the one- a nd two-loaf bakings the pans were placed on a rack in the
center of the oven. For the loaded oven, two rack s were used, with three
loaves on each rack. T he pans were placed so that loaves on the upper
rack were not directl y over those on the lower.
Since rolls, both home-produced and commercially produced, vary
widely in ingredients, it is difficult to select formulas which are representative. Two formulas, one for rich rolls with butter as the fat, and cinnamon
rolls, which are frequently made by homemakers, were used to determine
costs in the laboratory. Milk was used in both. These rolls would be considered expensive and their u se in this study is not intended to imply
recommendation for the housewife who is carefully budgeting her income.
T hey do, however, represent a type of roll which would retail at a relatively high price by specialty bakers. F urthermore, it seemed possible
that such rolls might be produced at home at a cost less or no greater
than ordinary com mercial rolls.
In Table 7 are shown the costs per pound of ing redients of loaf bread
made in the laboratory as affected by the liquid used. The costs are computed on the basis of the average weights of bread when baked. The
kind and proportion of yeast used is an important item in costs. The u se
of compressed yeast results in a slightly higher cost per pound than would
be the case if dry yeast were used. It should be recalled, however, that
compressed yeast was used by as many homemakers as was dry yeast.
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TABLE

Kind of
bread

I

Ingred ient
Cts.

White
6 loaf
2 loaf
1 loaf
Whole wheat
2 loaf
Rolls (rich)
Cinnamon
rolls
J

cubic

I

I
I

II
I
I
I

3.83
3.83
3.83

I Electric
energy
Cts.
.52
1.00
1.70

I

Total

4.35
4.82
5.53

.96

6.08

10.80

1.01

11.81

1.17

I

11.1 7

Ingre- / Natural /
dient
gas
T otal
Cts.

Cts.

5.12

10.00

i

9.-Costs per pound of bread and rolls as affected by fuel.1

I
I
I
I
I

I
I

3.83
3,83
3.83

Cts.
.17
.41
.82

I

Cts.

Cts.

3.83
3.83
3.83

4.00
4.24
4.65

5.12

.38

5.50

10.80

.39

11.1 9

Ingredient

I

I

Gasoline
Cts.
.2 4
.58
1.23

I

Total
Cts.

I
I

4.07
4.41
5.06

5.12

.59

5.71

10.80

.60

11.40

tI

Ingredient

I

Kerosene

I

r

Total

~

"'

t'1
~

Cts.

Cts.

Cts.

~

t'1

3.83
3.83
3.83

.20
.55
.95

4.03
4.38
4.78

5. 12

.49

5.61

10.80

.35

11.15

z>-l
r.n

>-l
;,.

::l
0
z
~

t'1

~

;,.
~

(")

:i:

10.00

.30

10.30

I

10.00

.56

10.56

I

IO.SO

.27

11.07

The basic cos t of ingredients for loaf bread is used in this table. Electric energ y is figured at 2.0 cents per kilowal t·hour, gas at $ 1.00 for the first thousand
feet, kerosene at 15 cents per gall on , and gasoli ne at 15 cents per gallon.
~
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The costs per pound computed on the basis of Lincoln prices vary with
the form of milk used-that made with bottled whole milk being greatest
and that with skim milk purchased by the gallon being least. The cost of
bread made with powdered milk at the rate of three tablespoons of
powdered milk per cup of liquid is similar to that made with bulk skim
milk. Since commercial bakers use the dry milk and since it is economical
and convenient, the home baker might wish to consider the possibility of
utilizing dried milk as a source of milk nutrients in bread . The use of
bottled whole milk for making bread in the home is expensive. Other less
expensive forms of milk provide a large portion of the nutritive factors
in milk at a lower cost. If sufficient milk is otherwise allowed in the diet,
bread made with water is satisfactory from an energy standpoint and is
also palatable.
T ABLE 8.- lngredients and costs per pound of white loaf bread made by
the homemakers' formula and the laboratory formula.

Nebraska
homemak ers
Laboratory

Lard

Sugar

Yeast

Fat for
pan s

Oz.

Oz.

Cal(e

Oz.

0.25

0.25

1/ 6

0. 40

2J7

Flour

Liquid

Oz.

Oz.

12

7

11.2

6 .4

0.40

0.3

Sa lt

Cost per
pound
Water Milk

0.2

Ct.s
3.6 4

0.2

3.83

Oz .

Ct <

4.97
4.20
to
5.48

It will be observed that the cost per pound of ingredients in bread baked
in the laboratory differs from that of the women cooperating (Table 3).
The difference is partly due to slight variations in amounts and costs of
ingredients in Lincoln. The laboratory cost of whole-wheat bread is somewhat higher than of white, as was true for the women cooperating, again
because of the higher retail price per pound of whole-wheat flour.
A comparison of the fo rmula derived from the amounts of ingredients
used by N ebraska women with the laboratory formula and costs is shown
in Table 8. A comparison of the costs shows that they are similar to each
other and to the actual costs as reported in Table 3. (The median is
3 cents and the average 3.22 cents per pound with water and the median
is 4.58 cents per pound with milk). The median cost of milk to homemakers was used in computing that of homemaker's bread, while the
range for laboratory bread is from that made with bulk skim milk to that
made from bottled whole milk.
Table 9 is shown the cost of laboratory bread and rolls per pound
as influenced by fuel. The basic cost of ingredients is used in this table
for loaf bread. Fuel costs are computed on the basis of rates in Lincoln
where gas and electric rates are relatively low . The figures for gas stoves
are averages of several stoves used . The figures for kerosene stoves are
averages of two stoves . The fuel cost was highest for electric energy and
least for natural gas . Where kerosene and gasoline are purchased in large

In
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lots, as is the practice in many rural homes, the cost would be lower than
shown in the table. Likewise rates for natural gas and electric energy
vary and in most localities are higher than in Lincoln. The fu el cost of
baking one loaf of bread is high as compared with the cost when the
oven is used to full capacity and is obviously a wasteful practice if fuel
cost is an important item in the budget.
QUALITY OF HOME-PRODUCED, LABORATORY, AND COMMERCIAL
BREAD

Since factors other than time and money cost are important, the
nutritive value and physical qualities of bread from various sources must
be considered. Inasmuch as bread is regarded primarily as an energy food,
a comparison of bread from different sources may be made on the basis of
calories furnished. The formula used by Nebraska households is somewhat less rich in sugar and fat than is the laboratory fo rmula, but the
amount of flour is somewhat g reater so that any difference in energy value
is probably negligible. Any difference in the energy value of breads made
with milk and water is also probably negligible. However, there are
nutritive advantages from the use of milk which should be taken into account. The quality of the protein, the minerals, and the vitamins contributed from milk justify its use where there is not sufficient milk in
the diet otherwise. It will be recalled that over 73 per cent of the women
cooperating in the study used water as the liqui d in bread .
Many women believe that home-produced bread is superior in nutritive value to commercially produced bread. Information in regard to ingredients from commercial bakers in the state was used as a basis for
comparin g nutritive quality. It would be impossible to list fo rmulas used
by the commercial baker. However, there are certain differences in ingredients which affect quality and nutritive value. In contrast to the
bread made in the home, formu las used by the commercial baker include
various yeast "foods." Except in the very "high cl ass" products, powdered
skim milk or water is used instead of whole milk. The commercial baker
generally uses a "stronger" flour, or one richer in gluten-forming proteins than the general-purpose flour used by the housewife. This is
necessary because of the more severe m echanical treatment given to the
commercial bread. Although various fa ts are used, the use of lard, at
least in part, was reported by all bakers in Nebraska who gave information.
Corn sugar is frequently used instead of cane or beet sugar because of
certain properties which are of importance to the baker. Some of the
small, specialty bakeries use only the "hig hest grade" products-i.e., whole
milk, butter, and fresh eggs, especially for the fa ncy rolls. Whole-wheat
bread is likely to contain, in addition to yeast "foods," coloring and
molasses.
Commercial products made with milk are superior in nutriti ve value
to home-made bread made with water. On the whole there is apparently little justification for the belief that commercial bread in general
is less nutritious than bread produced at home.

.
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It is probable that physical qualities of bread affect consumption to
a greater degree than does nutritive value. Since individuals differ widely
in preference, as a result of habit, custom, and other factors, a measurement of quality of bread is difficult and considered by some to be without
value. There are, however, standards which are fairly well defined and
which may be used to compare quality- such factors as appearance and
palatability, the latter having recently been defined as odor, taste, and
"mouth-feel."
Because of various difficulties no attempt to score all of the bread
baked in the laboratory was made. Some scoring was done, however, for
the purpose of determining whether there was agreement among the
judges as to quality. The judges chosen were from the Foods and Nutrition faculty and graduate students. The score card used was that devised
by the American Institute of Baking. The judges were asked to score and
to state a personal perference for breads baked in the laboratory from the
flours used in the preliminary investigation. Results showed wide variation in the scores for the same bread, in one case ranging from 77 to 94.
There was only 50 per cent agreement between scores and preference.
The judges also scored bread from different sources, including homemakers' bread, laboratory bread, and bread from various commercial
sources, ranging from an inexpensive bread to that from a high-class
bakery. Here again there was little agreement in total scores of different
judges, and none in preference and total scores. One judge scored the
laboratory bread highest; another gave an equal score to that of the laboratory and a commercial baker. In one instance the lowest score was
given to the laboratory bread, in another to a homemaker's, and in still
another to a chain-store product. In one instance the laboratory bread
was given first preference and in another a homemaker's. The results of
these scores indicate the difficulty in evaluating individual scores of bread
quality.
However, it must be considered that all of the bread scored was acceptable in quality. The homemakers who contributed samples were careful, experienced bread m akers. Moreover, bread from such sources is
likely to be identified by experienced judges even though all bread to be
scored is unwrapped. Scoring may possibly be influenced by such knowledge. Home-produced bread, otherwise of good quality, is frequently
scored low because of poorly shaped loaves. The age of the bread is a factor
which affects flavor to a considerable degree.
SAVIN GS FROM HOME PRODUCTION OF BREAD

The savings from home production of white loaf bread are shown in
Figures 1 and 2. Figure 1 shows the savings to Nebraska women from home
production of loaf bread. The cost of bread available in local stores is used
for comparison. The figure shows the cost of ingredients and total costs as
affected by different fuels; the costs reported by the women (Table 4) and
costs as calculated from the derived formula are used. In Figure 2 is shown
the possible saving, as obtained from laboratory bakings, with different
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liquids and fuels. Comparison is made with average costs at Omaha as
reported in Consumer's Guide--1935-1936. A glance at both figures shows
the economy in home-produced bread. Even with bottled whole milk and
electric energy representing the maximum cost for bread baked in the
laboratory, the savings are considerable.
CENTS PER POUND

'2.

3

4

5

6

'1

8

MEDIAN COST COMMERCIAL BREAD
WATER BREAD -NEBRASKA FORMULA
11.JGREDIEIJTS ONLY______ _
WITH ELECTRICllY__ ___ _______ _
NATURAL GAS ___ ________ _
uASOLINE- - ----- _____ -·
II

CQA..L __________ _____ _ _
COBS AND WOOD ________ _
KEROSENE_ _______ ___ _

MILK BREAD -NEBRASKA FORMULA
WITH
11

u

INGQEDIEf.lTS ONLY _
E:LECTRICITY_ __ _
NATURAL GAS _
GASOLINE ___ _ - -COAL ____ __ _______ _
COBS AND WOOD- -KEQOSENE ____ _ _ _ _ _ _ _

WATER BREA[) -ACWA L l<ECORDS
INGREOIENlS ONLY______ _
WITH ELECTRICITY_______ ___ __

NATURAL GAS___________ _
GASOLINE._ ____________ _
COAL _____ - - - ____ ____ .

coss AND wooo _______ _
KE.Q05ENE _____ - ___ -- MILK BREAD-ACTUAL RECORDS
INGREDIEN1'5 OI.JLY____ _ _
WITH ELECTQICliY____ __ -- --- u
NATUr2AL GAS _________ _
11
GASOLINE _____________ _
u

COAL _________________ _

u
"

cos':> Al.JD wooo ______ _
kEROSEf..lt. ____ _______ _

FIG. !.- Savings that result from hom e baking. The cost of commercial bread is

compared with the cost of ingredients for home-produced white bread, and with
costs of ingredients and various fuels.

The savings from home production of whole-wheat bread as made in
the laboratory are somewhat less than for white bread when compared
with the Omaha average of 8.8 cents per pound, but there is a definite
saving. The cost of rolls was between 10 and 12 cents per pound as compared with a range of 10 to 29 cents per pound for those purchased by
the women. It should be kept in mind that the rolls made in the laboratory were of a fancy type, while those purchased ranged from plain
to fancy rolls, including those made with nuts.
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In calculating the earnings of the women from home production of
bread, it would seem logical to make comparisons as nearly as possible
on the basis of nutritive value. Since infor mation from commercial bakers
specifies powdered milk at least in part of the bread produced, a fair
comparison should be that made between bread from different sources
CENTS PER POUND

'2.

3

4

5

6

7

8

OMAHA RETAIL PRICE_ ____ _ __ _ _

WHOLE MILK BREAD
WITH

ELECTRICITY__________ _
GA,S ____ ___________ _

GASOLINE __ _____ ____ _

KGROSENE _________ _

SKIM·MIU< ( B OTTUED) BREAD
WITH ELECTRICITY___________ _
GAS -- - - - _________ __ . .
GASOLINE ___________ _
KEROSENE __________ _

POWDERED SKIM-MILK BREAD
WITH
•

aECTRICllY__________ _
GAS ________________ _
GASOLiNE _____ _____ _
KE:ROSENE _________ _

SKIM- MILK {BVLI<.) BREAD
WITI-I
ELECTRICIW
____
_ ------·
"
GAS ________
·______
_ --------II

GASOLINE - --- ------KEROSENE ____ __ _ _ _

WATER BREAD
WITH ELECTRICITY________ _
GAS _ ____ _ _______ _ _
GA'50LtNE _________ __
KEROSENE __ _______ _

F,c. 2.-Costs of baking with various fu els as determined in a laborator y~ ompared with Omaha retail p rice of white bread.

made with milk . If the calculated cost of home-produced white milk
bread made with the Nebraska homemakers' formula-4.97 cents per
pound for ingredients plus the cost of cobs (0.38 cent per pound) - is compared with the cost of commercial bread available to her, she would earn
the difference between 8.9 cents and 5.35 cents or 3.55 cents per pound
by making her own bread . If one assumes that the typical baking is seven
rounds and that bread is baked twice a week, the savings per week would
be almost 50 cents and for a year would amount to $26.00. If the fuel
is provided at home, or the stove used for other purposes than baking,
thus making the cost of fuel negligible, the savings per pound would be
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3.93 cents per pound or $28.61 per year. If 5.5 minutes per pound is
required to make bread in seven-pound bakings, 77 minutes per week
would be required or nearly 67 hours per year. The housewife would then
be earning 38.8 cents per hour. If bread making required 10 minutes per
pound, which was the maximum time per pound for bakings between
six and seven pounds, her earnings would be between 21 and 22 cents
per hour.
DISCUSSION OF RESULTS

The results of this study show definitely that home production of
bread and rolls is an economical practice. Bread and rolls having high
nutritive quality can be made at home more cheaply than similar products
can be purchased. The ea rnings computed on an hourly basis are probably
as great as many women could earn either by other forms of household
production or from employment outside the home. These results are in
close agreement with those reported from Vermont by Muse and Liston
(page 4), which showed a savings of 3.5 cents per pound for bread made
with part milk and part water. The cost of purchased bread to Vermont
women was slightly less (7.8 cents per pound) than that reported by
women in Nebraska, as was the cost of home-produced bread ( cost to
Vermont women was 4.3 cents per pound). The time used per pound
in Vermont was 6.3 minutes for 7.7-pound bakings, while that in Nebraska was 5.5 minutes per pound for bakings between six and seven
pounds. Vermont women earned 33 cents per hour for baking bread at
home, while Nebraska women earned 38.8 cents when figured on the basis
of the median time per pound and 21 to 22 cents if the maximum time
per pound is used for six- to seven-pound bakings.
The belief that home-made bread is more nutritious than commercial
bread would seem to be generally without foundation. The amount of
moisture in bread is a factor in determining the total nutritive value. No
chemical analyses of bread or moisture determinations were made in this
study. The Vermont study showed that the percentage of moisture in
household bread was higher than in commercial bread.
The factor of palatability as it affects consumption of bread probably
outweighs that of nutritive value. While Nebraska homemakers state a
preference for home-produced bread, the preference may be a result of
habit and custom. It is impossible to determine whether the amount of
bread consumed in a family would be greater or less if all bread were
purchased.
While there is economy in producing bread at home, the total savings
in many fa milies would not warrant making it at home. Where the
amount of bread used is large, where more productive work is impossible,
and where the savings are vital to the family budget, there is justification
for the production of bread in the home .
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SUMMARY

The purpose of this study was to determine the comparative costs of
home-produced and commercially produced white and whole-wheat bread
and rolls. Costs of home-produced bread were estimated on the basis of
cost of ingredients and fuel, plus time. These costs were compared to
costs of commercially prepared bread available at retail. Nutritive value
was considered in interpreting results.
The method used was a combination of survey and laboratory investigation. The survey included: (1) information regarding the baking
practice of families in Nebraska, (2) detailed records of amounts and
costs of ingredients, fuels, and time used in home-produced bread, ( 3)
records of kinds, amounts, and costs of bread purchased over a two-weeks
period, and ( 4) information from commercial bakers as to ingredients
used in bread.
The laboratory investigation included the baking of bread by a standardized formula with ovens heated by electric energy, natural gas, kerosene,
and gasoline, and with records of amounts and costs of ingredients and
fuel.
Results of the study show the following:
1. Over 90 per cent of the women cooperating baked all or part of
the bread used in the home . White bread was baked more frequently and
in considerably greater amounts than was whole wheat.
2. The most frequently listed reasons for home baking were economy
and superior quality. The expressed family preference was predominantly
in favor of home-produced bread.
3. Approximately 70 per cent of the women cooperating used corncobs and wood together or separately as fuel and 35 per cent purchased
all or part of the fue l. Seventy-one per cent used the stove for other purposes when baking bread .
4. With the ovens used in the laboratory, costs of fuel varied in the
following descending order: electric energy, gasoline, kerosene, natural
gas. Fuel costs to the women cooperating varied as follows: electric
energy, natural gas, gasoline, coal, corncobs, kerosene.
5. The total costs of home-produced bread per pound varied with the
cost per pound of flour, proportion and kind of yeast used, kind of liquid,
i.e. milk or water, and with the fuel used. Seventy-three per cent of the
women reporting used water as liquid.
6. The savings to Nebraska homemakers from the home production of
white loaf bread as calculated from the derived formula ranged from 2.56
to 5.26 cents per pound, depending upon the kind of liquid and fuel
used. From actual records the savings ranged from 2.95 to 5.9 cents per
pound. Bread baked in the laboratory showed possible savings ranging
from 2.48 cents per pound to 4.47 cents, depending upon the kind of
liquid and fuel used. Similar savings resulted from home production of
whole-wheat bread but were somewhat less. Costs of ingredients of white
rolls made by cooperators ranged from 3.6 cents to 18 cents per pound . The

24

AGRICULTURAL EXPERIMENT STATION RESEARCH BULLETIN

115

total cost of fancy rolls made in the laboratory did not exceed 11.8 cents
per pound and ranged from 10.27 to 11.8 cents. Costs of those purchased
by homemakers ranged from 10 to 29 cents per pound.
7. The Nebraska homemaker's time is worth from 22 to 38.9 cents
per hour for making bread, depending upon time required.
8. Information from commercial bakers regarding ingredients used
in their bread products shows that they are not inferior in nutritive quality
to home-produced bread and are frequently superior.
9. Household production of bread appears to be a sound practice in
the economic sense. Economic necessity, market value of the time of the
homemaker, family preference, availablity of commercial products are
factors in considering home-produced vs. commercial bread.
[2½Ml

